Functional analysis of proteins involved in movement of the monopartite begomovirus, Tomato yellow leaf curl virus.
The functional properties of proteins [capsid protein (CP), V1, and C4] potentially involved with movement of the monopartite begomovirus, Tomato yellow leaf curl virus (TYLCV), were investigated using microinjection of Escherichia coli expressed proteins and transient expression of GFP fusion proteins. The TYLCV CP localized to the nucleus and nucleolus and acted as a nuclear shuttle, facilitating import and export of DNA. Thus, the CP serves as the functional homolog of the bipartite begomovirus BV1. The TYLCV V1 localized around the nucleus and at the cell periphery and colocalized with the endoplasmic reticulum, whereas C4 was localized to the cell periphery. Together, these patterns of localization were similar to that of the bipartite begomovirus BC1, known to mediate cell-to-cell movement. However, in contrast to BC1, V1 and C4, alone or in combination, had a limited capacity to move and mediate macromolecular trafficking through mesophyll or epidermal plasmodesmata. Immunolocalization and in situ PCR experiments, conducted with tomato plants at three stages of development, established that TYLCV infection was limited to phloem cells of shoot apical, leaf, stem, and floral tissues. Thus, the V1 and/or C4 may be analogs of the bipartite begomovirus BC1 that have evolved to mediate TYLCV movement within phloem tissue.